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1 . (Currently Amended) A method of treating disturbances in iron distribution in a 
patient suffering from heart disease comprising administering a therapeutically effective 
amount of human erythropoietin protein having the amino acid sequence of SEQ ID 
NO:1 without administering iron. 

2. (Original)The method of claim 1 , wherein the patient is suffering from heart 
insufficiency. 

3. Cancelled. 

4. Cancelled. 

5. (Currently Amended) The m e thod of cla i m 1 , wh e r e in tho erythropo ie tin prot ei n has 
th e sequ e nce of human e rythropoiet i n A method of treating disturbances in iron 
distribution in a patient suffering from heart disease comprising administering a 
therapeutically effective amount of human erythropoietin protein having the amino acid 
seouence of SEQ ID NO:1 modified by the addition of from 1 to 6 up to three 
glycosylation sites , without administering iron, wherein the modification is selected from 
the group consisting of : 

Asn 30 Thr 32 : 
Asn 51 Thr 53 . 



Asn 57 Thr 59 : 



Asnf!l 



Asn 69 Thr 71 : 



Ser 68 Asn 69 Thr 71 ; 
Val 87 Asn 88 Thr 90 : 
Ser 87 Asn 88 Thr 90 : 

Ser^Asn^Glv^hr 90 : (SEQ ID NO: 3): 
Ser^Asn^hr^hr 92 : 



Ser^Asn^hr^Ala 162 : 
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Asn^Thr^Ser^Asn^Thr 90 : 

Asn^hr^VaPAsn^Thr 90 ; 

Asn^lle^hr 91 : 

Ser^Asn^lle^Thr 91 : 

Asn 136 Thr 138 : 



Thr 125 : and 
Pro 124 Thr 12 



6. (Currenlty Amended) Tho m e thod of cla i m 1 , where i n th e e rythropo i et i n prot ei n i s 
darbopo e tin a l fa. A method of treating disturbances in iron distribution in a patient 
suffering from heart disease comprising administering a therapeutically effective amount 
of human erythropoietin protein, without administering iron, wherein the protein (EPO) is 
an analog of SEQ ID NO:1 , said analog is selected from the group consisting of: (a) 
human erythropoietin protein having the amino acid sequence. Ser Ser Ser Ser Lvs Ala 
Pro Pro Pro Ser Leu Pro Ser Pro Ser Arq Leu Pro Glv Pro Ser Asp Thr Pro He Leu Pro 
Gin (SEQ ID NO: 4). extending from the carboxv terminus: (b) the analog in (a) further 
comprising Ser 87 Asn 88 Thr 90 EPO: (c) the analog in (a) further comprising Asn 30 Thr 32 
Val 87 Asn 88 Thr 90 EPO: (d) Gin 24 Ser 87 Asn 88 Thr 90 EPO: (e) Gin 38 Ser 87 Asn 88 Thr 90 
EPO: (f) Gin 83 Ser 87 Asn 88 Thr 90 EPO and (o) darbepoetin alfa. 



7. (Original) The method of claim 1 , wherein the erythropoietin protein is pegylated. 



8. (Currently Amended) The A method of treating disturbances in iron distribution in a 
patient suffering from heart disease comprising administering a conjugate of human 
erythropoietin protein of SEQ ID NO:1 without administering iron, wherein c l a i m 7. 
wh e r ei n th e e rythropoi e t i n prot ei n i s a conjugat e, said conjugate compr i s i ng an 
comprising the erythropoietin protein of SEQ ID NO:1 having one to three free amino 
groups and h a v i ng th e in vivo b i o l og i ca l act i v i ty of c a us i ng bon e m a rrow c e l l s to 
i ncr o as o production of rot i cu l ocyt o s and r o d blood c o lls and s ele ct e d from th o group 
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consist i ng of human erythropo ie t i n and ana l ogs th e r e of wh i ch hav e a s e qu e nc e of 
human orythropoiotin mod i fiod by tho addit i on of from 1 to 6 g l yoosy l ation sit e s or a 
r e arrang e ment of a t l oast on e g l ycosy l at i on s i t e ; sa i d e rythropoi e t i n prot e in b ei ng 
covalently linked to n poly(ethylene glycol) groups of the formula -CO-(CH2)x- 
(OChhChbJm-OR with the -CO of each poly(ethylene glycol) group forming an amide 
bond with one of said amino groups; wherein R is lower-alkyl; x is 2 or 3; m is from 
about 450 to about 900; n is from 1 to 3; and n and m are chosen so that the molecular 
weight of the conjugate minus the erythropoietin protein is from 20 kilodaltons to 1 00 
kilodaltons. 

9. (Original) The method of claim 8, wherein x is 2, m is from about 650 to about 750, n 
is 1 and R is methyl. 

10. (Original) The method of claim 8 wherein the conjugate has the formula 

P-[NHCO-(CH 2 )x-(OCH 2 CH2)m-OR]n 

wherein 

P is the residue of the erythropoietin protein without the free amino group that 

forms the amide linkage; 
R is lower alkyl; 
x is 2 or 3; 

m is from about 450 to about 900; and 
n is from 1-3; 

and wherein m and n are selected such that the molecular weight of the conjugate 
minus the erythropoietin protein is from about 20 kd to about 100 kd. 

1 1 . (Currently Amended) Tho m e thod of c l a i m 7, wh e r ei n th o erythropo ie t i n protoin i s a 
conjugate. A method of treating disturbances in a patient suffering from heart disease 
comprising administering a conjugate of human erythropoietin protein of SEQ ID NO:1. 
without administering iron, wherein said conjugate compr i s i ng an comprises the 
erythropoietin protein having at l oast one to three free amino groups and hav i ng the in 
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vivo b i o l ogica l activ i ty of causing bon o marrow co ll s to i ncroas e product i on of 
r o ticu l ocyt o s and red b l ood cel l s and s ol ect o d from tho group cons i st i ng of human 
erythropoi e tin prot ei n and analogs th e r e of wh i ch havo tho pr i mary structure of human 
e rythropoi e tin prot e in mod i f ie d by th e a dd i tion of from 1 to 6 glycosy l at i on s i t e s; said 
e rythropo i et i n prot e in b ei ng covalently linked to from one to three lower-alkoxy 
poly(ethylene glycol) groups, each poly(ethylene glycol) group being covalently linked to 
the erythropoietin protein via a linker of the formula -C(0)-X-S-Y- with the C(O) of the 
linker forming an amide bond with one of said amino groups, X is -{CH 2 )k- or 
CH 2 (0-CH 2 -CH 2 )k-, k is from 1 to 10, Y is 




the average molecular weight of each poly( ethylene glycol) moiety is from about 20 
kilodaltons to about 40 kilodaltons, and the molecular weight of the conjugate is from 
about 51 kilodaltons to about 175 kilodaltons. 

12. (Original) The method of claim 11, wherein the erythropoietin conjugate has the 
formula: 




wherein n is an integer from 1 to 3; m is an integer from 450 to 900; R is lower-alkyl; X 
is -(CH 2 ) k - or -CH 2 (0-CH 2 -CH 2 )k-, k is 1 to 10 and P is the residue of the 
erythropoietin protein without the n amino groups which form an amide linkage with X. 
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13. (Currently Amended) The method of claim 1 wherein the amount of human 
erythropoietin protein administered to the patient is from about 1 00 U/kg to about 200 
U/kg twice per week. 

14. ( Currently Amended) The method of claim 10 wherein the amount of the human 
erythropoietin protein administered to the patient is about 200 U/kg once every three 
weeks. 
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